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ABSTRACT
Student-scientist partnerships (SSPs) can be beneficial
collaborations for both students and researchers.
Students learn scientific processes through direct
involvement in research, while scientists gain access to
data otherwise unobtainable due to the human resources
necessary for its collection or analysis. Students are
highly motivated to participate in SSPs by the knowledge
that they are collaborators in authentic research. Thus,
failure to use student data, resulting from concerns about
the accuracy of student observations, may undermine
student science experiences. A lack of confidence in
student data may also make it difficult to leverage
scientific support for, and interest in, these types of
partnerships. The Paleontological Research Institution is
developing and pilot testing an SSP that involves 4th-9th
grade students in paleontological research on Devonian
marine fossil assemblages. Formative data assessment
shows that, despite numerous misidentifications, rank
order of fossil taxonomic abundance may be
documented by students. Correlation tests between
student abundance data and data generated by project
scientists are statistically significant for most com-
parisons. Assessments of data quality allow project staff
to tailor research questions and classroom materials to
better fit the educational needs and abilities of students
while contributing data of sufficient accuracy to
partnering scientists.
Keywords: education – geoscience; education –
precollege; education - testing and evaluation;
paleontology - invertebrate; stratigraphy, historical
geology, paleoecology.
INTRODUCTION
Student-scientist partnerships (SSPs) are collaborations
that engage students, teachers, and scientists in scientific
research (Doubler, 1996; Morse, 1996; Barstow et al.,
1996; Tinker, 1997). Fundamentally, these partnerships
involve both authentic education and authentic science
(Barstow, 1996) and may be used as an effective strategy
for involving students and teachers in true inquiry
(AAAS, 1993; Lawrence, 2001; NRC, 1996; Pennypacker,
1996). This is in contrast to projects in which scientists
assist in engaging students in inquiry processes that
simulate scientific research, but for which there is little or
no expectation that students’ data is used beyond the
classroom (e.g., lab activities and science fair projects,
among others). Involvement of large numbers of
participants in SSPs may provide researchers access to
datasets otherwise unobtainable due to the magnitude of
human labor necessary for their collection or analysis
(e.g., Bonney et al., 1997; Nixon, 1997; Rock et al., 1997).
SSPs also provide non-specialists (i.e., K-16 students,
teachers, and the general public) with the opportunity to
experience science through direct, hands-on, involve-
ment (e.g., Avard et al., 2001; Francis et al., 1999;
Gunckel, 1994). In the context of SSPs, we describe the
scientific process as question-based research that
incorporates available data into an analysis of questions
previously unanswered, and then disseminates the
results via presentations, peer-reviewed manuscripts,
and the Internet.
Despite the goal of linking research and education in
the precollege classroom, student-scientist partnerships
have frequently fallen short of the claim that students are
engaged in real scientific research. This shortfall, seen in
the limited use of student-generated data, arises largely
from a lack of confidence in student observations.
Partnering scientists may have concerns about data
accuracy or methodology, or feel the data students
collect is inappropriate for the research questions being
asked. Students’ participation in an SSP is often
motivated by the belief that they are contributing to a
scientific research project (Jarrett et al., 2003; Ross et al.,
2003) and that their contributions are being used, and
thus validated, by partnering scientists. With this in
mind, assessing the accuracy of student-generated data
is integral not only to the success of a project’s scientific
goals but also to the educational goals of an SSP. If the
accuracy of student observations is not adequately
evaluated, then the experience for participants may be
less like actual research and more akin to a hands-on lab
exercise with students lacking a broader context for their
results and researchers losing potentially meaningful
data. In addition, a lack of confidence in student data
may make it difficult to leverage scientific support for,
and participation in, these types of partnerships. Both of
these factors confound the widespread implementation
of student-scientist partnerships by educators and
scientists (Harnik et al., 2002).
Data accuracy has been assessed in existing SSPs, but
it is generally done after the project has been
implemented (e.g., Conklin et al., 2001; but see
Congalton and Becker, 1997). Some SSPs constrain
student accuracy by examining data for outliers that are
then culled from the dataset (GLOBE, n.d.; Kreuger et al.,
1997; West, 1999). A shortcoming of this approach is that
it requires a sizable dataset to determine ‘outlier values’,
and thus a substantial investment in project data
collection before data quality can be established. In most
cases, these outlier values are discarded because data
cannot be independently verified. Comparing
participant data with reference data collected by project
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scientists (or other equivalent data) has also been applied
to data assessment (e.g., Congalton & Becker, 1997; Fore
et al, 2001; GLOBE, n.d.;). It is unclear from the literature,
however, whether this method has been widely used
during project development or rather as an attempt to
establish data quality a posteriori. One explanation for
this overall lag in assessment is that researchers may feel
it unnecessary, assuming that databases containing
abundant student observations may elucidate large-scale
patterns despite the ‘noise’ produced by student error.
THE DEVONIAN SEAS EARTH RESEARCH
PARTNERSHIP
The Devonian Seas Earth Research Partnership is an SSP
under development at the Paleontological Research
Institution (PRI). It is one of the educational programs
PRI offers to 4
th
-9
th
grade classrooms throughout central
New York. Educationally, the project seeks to cover key
concepts, content, and process skills for 4
th
-9
th
grade
classrooms through the involvement of students in
paleontological research (AAAS, 1993; NRC, 1996;
NYSED, 1999a, 1999b, 2000). The overarching goal is to
help students understand that science is something they
can do by involving them in authentic research. This
realization may empower students to remain engaged in
science and possibly consider science as a career.
Scientifically, the Devonian Seas project seeks to
understand how marine invertebrate assemblages have
responded to environmental changes in the past. More
specifically, by identifying invertebrate fossils contained
in the Middle Devonian marine strata of Central New
York we seek to understand how faunal diversity and
‘community’ composition changed during a time of
increasing environmental stress (e.g., dysoxia) in the
Appalachian Basin (Brett and Baird, 1995, 2001).
Data assessment and educational evaluation have
been integral to the development of the Devonian Seas
SSP. What we learned from these assessments has
influenced the scientific questions we ask, the types of
data requested of participants, and the educational
materials we use in the classroom. In contrast to many
existing SSPs, our formative study of student bias and
error may focus subsequent project modifications in
ways that will improve data accuracy and enable us to
embark on project implementation without having to
discard numerous student contributions later on. The
approach we outline here can be a model for other SSPs
in development, and may be particularly relevant for
solid Earth geoscience partnerships that involve students
in collections-based research (Figure 1). More broadly,
our approach can serve as a reminder that in order for
SSPs to be true research partnerships, student data needs
to be evaluated and then used by students and scientists
in ongoing research.
CLASSROOM PILOT TESTING
During the 2000-2001 school year, approximately 500
upper elementary and high school students participated
in classroom-based Devonian Seas pilot tests. These pilot
tests were developed to evaluate student interest in, and
understanding of, their participation in a paleontology
SSP. Pilot tests were also intended to provide partnering
scientists with a base-line estimate of the accuracy of
taxonomic data collected by students and methods for
assessing data accuracy. Student participants attended
schools in rural and urban school districts located within
a hundred-mile radius of Ithaca, NY. The majority of
these schools can be described as “under-resourced,”
with significant numbers (60-85%) of students eligible for
lunch assistance programs. Pilot tests involved
individual classrooms of 25 or fewer students in a 40-80
minute research program. We began each program with
students exploring the Devonian history of New York
through hands-on inquiry using regional fossils and
sedimentary structures. The opportunity to touch
authentic materials was a powerful experience for
participants (Lawrence, 2001). One 9
th
grade student
commented, “the coolest part of today’s presentation
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Figure 1. Simplified model for how data assessment
affects SSP development. Instances in which data
quality is assessed during the formative stages of
project development follow the path illustrated on
the left. Formative data assessment feeds back into
the definition of research questions and revision of
classroom data collection (e.g., research protocols).
Subsequently collected data of sufficient accuracy
then enables project partners to move on to analysis,
dissemination of results, and refining of research.
Instances, in which data quality is not assessed follow
the right path, and instead may result in a closed
feedback loop concentrated around classroom data
collection but lacking connections to research
questions, data analysis and dissemination.
was hands-on materials. That really matters.” This
sentiment was also seen among elementary school
students: “In the past, we’ve looked at fossils in books,
but today I picked it up and touched it and looked at it.”
During this portion of the program, the research project
was introduced and the role of students as real scientific
collaborators documenting life in the ancient seas of New
York was made explicit. Roughly a quarter of the way
into the session, the class divided into small groups of 3-5
students and data collection was begun with the help of
data forms, identification keys, and fossil samples
(Figure 2A & 2B). The last quarter of the program
involved data compilation and analysis in a class
discussion (Figure 2C). In future programs, students will
have the opportunity to submit and analyze their data on
the Devonian Seas web site (http://www.erp.
priweb.org).
Students collected two types of paleontological data
during pilot tests: 1), taxonomic assemblage data (i.e.,
genera of fossils and their abundances), and 2),
taphonomic data (i.e., fossil preservation and degree of
fragmentation). This paper will focus exclusively on
evaluating the accuracy of student taxonomic data. The
accuracy of taxonomic data is essential in order to track
changes in marine communities through time in the
Devonian Seas SSP. The methods we employ here to
assess the accuracy of student taxonomic data may also
be applicable to other SSPs that involve identification
and sorting.
The dataset for our analyses consists of four 8
th
and
9
th
grade Earth science classes and four 5
th
grade science
classes. We selected this sub-sample of pilot test data for
analysis because these classes used the same
identification sheets and data forms; 5 of the 8 classes
collected data on the same sample of Devonian fossil
invertebrates and the remaining 3 elementary school
classes collected data on a roughly comparable fossil
assemblage. The pilot test fossil sample designed for the
exercise consisted of approximately 350 specimens,
comprising a total of 11 Middle Devonian invertebrate
genera in varying abundance from the Hamilton Group
of western New York. Specimens were collected from
loose float at several localities in Erie County. Designing
a sample for the pilot test using specimens weathered
free from the surrounding sediment matrix allowed us to
assess student identifications with greater ease, as each
specimen identified could be physically placed in a
category. Fossils preserved as impressions and molds in
sedimentary rock, as are often found in bulk
stratigraphic samples, pose a greater challenge for
‘tracking’ student identifications, as several specimens
may be juxtaposed on the same rock. All taxa included in
the sample are fairly common components of the Middle
Devonian shelf communities preserved in central and
western New York and were chosen to represent a
spectrum of morphological similarity, with some taxa
fairly similar and others easily distinguished. Students
were provided with an identification key illustrating 10
brachiopod and 5 coral taxa. The sample of fossils
contained a subset of these – 8 out of 10 illustrated
brachiopod genera, and 3 out of the 5 coral genera. The
absence of a “Not Found on the Identification Key”
category on the data form is a limitation to our
experimental design, as such data would have provided
insight into how accurately students identify taxa as
‘different’ from the genera illustrated on their key; data
forms have since been modified, and those currently
used in classrooms contain this category (see
Modifications to the Devonian Seas SSP below). During
pilot tests, student groups each identified about 70
specimens, on average, from the sample.
DATA ACCURACY RESULTS
Data assessment allows us to quantitatively define the
ability of students to identify a variety of fossil
invertebrates. The data assessment tools, outlined below,
look for identification bias, the magnitude of error in
student datasets, and the ability of student data to
document taxonomic patterns (e.g., rank order). Student
counts as reported on data forms and reference data from
PRI are presented in Table 1.
Percent accuracy values were calculated by dividing
the number of accurately identified specimens of a given
taxon by our own reference data (which we assume to be
correct) for that taxon. Student results show a spectrum
of data accuracy, with certain taxa correctly identified
100% of the time by some classes and other taxa
misidentified 100% by other classes (Figure 3). The
observed variability within the data was influenced in
part by the small number of specimens of certain genera
within the sample. For example, only 3 specimens of the
brachiopod Strophodonta were present, thus if students
failed to recognize even 1 individual the accuracy value
was dramatically effected. Despite this, the maximum
accuracy values for 8 out of 11 taxa are relatively high
(>75%) for both high school and elementary school data
sets. The maximum accuracy values are promising, as
they demonstrate the degree of accuracy of which classes
are capable with little preparation, and with teachers
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Figure 2. Fifth grade students engrossed in Devonian Seas
research. A. Students identifying fossil specimens. B.
Students recording taxonomic assemblage data. C. Students
compiling class data.
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Figure 3. A. 9
th
grade percent accuracy. B. 5
th
grade percent accuracy. Black squares represent percent accuracy data for that
taxon. Overlapping percent accuracy values (e.g., high school classes #1 and #3 both had 88% accuracy in identifications of
Megastrophia) result in plots with fewer black squares than expected based on the number of classes examined. Genera with
only one plotted percent accuracy value (i.e., Strophodonta and Megastrophia in B) were relatively rare taxa and select
samples examined by three of the 5
th
grade classrooms did not contain them.
Figure 4. Accuracy of total counts and taxonomic rank order. Bars represent averaged 5
th
and 9
th
grade
student counts, with the height equaling the total number of specimens students reported for that fossil
genus. The dark gray portion is the correctly identified fraction of specimens; light gray is the quantity of
specimens misidentified as that taxon (i.e., Type II errors); black dots are reference data counts collected by
PRI staff. The numbers in parentheses on the horizontal axis are reference data counts for each taxon.
Averaged data incudes classes HS1-4 and ES1, all of which examined the same fossil sample.
with little prior experience teaching with fossils.
However, on face value, the large variability in
classroom results and the minimum percent accuracy
values (e.g., 0% for Strophodonta in one instance) are
cause for concern.
Percent accuracy, while useful in determining
student ability to identify certain genera, does not fully
assess the accuracy of data that students ultimately
report. Percent accuracy calculations provide
information about student Type I errors, which are the
number of specimens of a given taxon that were
misidentified. To assess the accuracy of what students
report we must also examine Type II errors. Type II
errors are the number of specimens of other taxa
misidentified as the taxon in question.
In general, Type II errors are numerous among
relatively rare taxa (i.e., for each taxon making up <1/8 of
the total sample) (Figure 4). Over 50% of specimens
identified as rare taxa may be student misidentifications.
This can be seen by the roughly equal proportions of
correctly and incorrectly identified specimens of taxa
such as Rhipidomella. These results also allow us to
recognize ‘problem taxa’ that students consistently
misidentify (e.g., Tropidoleptus, to which students assign
many specimens of other taxa). Common taxa, or taxa
with unique morphologies, do not exhibit the same
elevated Type II errors (e.g., Athyris and Cystiphyllum).
Type II errors result in an overall smoothing of the
relative abundance of taxa within the assemblage,
because total reported counts underestimate the most
common taxa and overestimate a few relatively rare taxa.
General trends in taxonomic rank order and, in some
cases, taxonomic abundance are preserved in the
averaged student data set. This can be seen visually in
Figure 4 by the similar trend in chart profile between
reference data counts and student reported counts (i.e.,
comparing reference dots with bar heights). Rank order
of high abundance genera such asAthyris and Spinatrypa,
and low abundance genera such as Strophodonta, can be
determined from student data. Note, however, that rank
order of taxa with similar abundance may be reversed
(e.g., Stereolasma and Rhipidomella), and select taxa that
students consistently misidentify (e.g., Tropidoleptus)
need to be factored out of rank order comparisons.
Despite fossil misidentifications, student data may
document paleoecological patterns (diversity and faunal
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Fossil Taxa ES1 ES2 ES3 ES4 HS1 HS2 HS3 HS4 PRI
Cystiphyllum sp. 28 24 30 24 17 28 19 26 31
Heliophyllum sp. 12 13 21 11 15 11 17 12 11
Stereolasma sp. 25 26 15 26 30 22 23 24 22
Athyris sp. 144 62 43 45 101 87 72 68 117
Mediospirifer sp. 10 10 20 10 13 33 17 13 13
Megastrophia sp. 14 2 10 4 14 11 16 12 16
Pseudoatrypa sp. 23 31 16 33 29 32 14 47 60
Rhipidomella sp 17 11 15 16 17 17 42 19 23
Spinatrypa sp. 66 58 33 63 67 47 68 56 62
Strophodonta sp. 2 6 16 4 7 9 13 9 3
Tropidoleptus sp. 15 34 22 12 48 42 39 48 10
Chaetetes sp. 0 1 0 0 1 0 6 0 0
Cupularostrum sp. 3 17 16 11 1 10 9 8 0
Favosites sp. 0 0 1 4 0 3 1 2 0
Mucrospirifer sp. 4 6 5 5 5 5 6 3 0
Table 1. Student raw data and PRI reference data. Student data presented here are the total number of
specimens identified as a given taxon. ES = elementary school class; HS = high school class. HS1-4 and ES1
studied the same fossil sample; ES2-4 studied an analogous sample that lacked Megastrophia and
Strophodonta due to a limited number of available specimens.
composition) of interest to researchers in the Devonian
Seas SSP, if relatively rare taxa and taxa which exhibit
high bias are not considered.
Not all taxa on the identification key were present in
the sample and false identifications of these taxa resulted
in an over-estimate of taxonomic richness. Few
specimens were attributed to these non-present taxa,
though, and analyses can correct for these errors by
considering only genera for which greater than a specific
abundance is reported. For example, factoring out all
taxa making up less than 4% each of the total assemblage
removes all apparently ‘rare’ taxa that were not present
in the sample. Examining the robustness of
paleontological patterns by considering only taxa with
certain abundance is a common approach in
paleoecology for examining bias (e.g., Holland et al.,
2000). Note that presence/absence data would be
insufficient to recognize such bias and thus it is
preferable to have students collect taxonomic abundance
data.
VARITIATION IN DATA ACCURACY BY
CLASS AND GRADE LEVEL
Involving participants of different ages (grades 4-9), with
differing degrees of background knowledge, raises the
question of whether data accuracy varies as a function of
participant grade level or experience. Additionally,
involving multiple classrooms consisting of different
students and teachers might result in variable data
quality. Comparing average Type I and II errors for pilot
test classroom data provides an estimate of error
variability across classes and grades (Table 2).
Percentages of Type I and Type II errors are high for all
classrooms, between 22-35% and 15-40% respectively.
On average, high school data contains between 27-35%
Type I errors and 29-40% Type II errors. Similar
percentages among individual high school classrooms
suggest that error does not differ significantly among
them. The elementary school error rates, while not
dramatically different, are lower than all high school
averages. This is due to the presence of several outlier
values within the elementary school results. The
elementary school outliers are not due to elevated errors
that one might expect from younger students with less
exposure to science, but are caused, in part, by the 5
th
grade participants correctly noting the absence of several
taxa from the sample. The pattern may reflect variation
in available effort. Due to high school block scheduling,
elementary school students had generally 10 to 15
minutes more than high school classes to collect
comparable data. While this additional time may seem
nominal, it is actually a 25% increase in the time available
during pilot testing for data collection. These results are
preliminary, based on only one elementary school
comparison, but they suggest that even a slight increase
in the quantity of time spent on data collection may
decrease student error.
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HS1 HS2 HS3 HS4 ES1
Type I Errors 26.5% 35.0% 32.7% 34.0% 22.2%
Type II Errors 28.5% 34.0% 38.5% 39.9% 15.2%
Table 2. Average Type I and Type II error percentages. All classrooms examined the same sample of fossils
(HS = high school class; ES = elementary school class).
Reference
HS1 0.655*
HS2 0.600
HS3 0.545
HS4 0.727**
ES1 0.891****
Table 3. Results of Spearman rank order correlation
between student rank order data and reference rank
order data (HS = high School class; ES = elementary
school class). All classes in analysis examined the
same sample of fossils. R-values are presented; an
asterisk indicates a statistically significant
correlation (* significant at p = 0.05; ** significant at p
= 0.01; *** significant at p = <0.001; **** significant at
p = <0.0001).
Reference
HS1 0.911****
HS2 0.842****
HS3 0.821****
HS4 0.884****
ES1 0.926****
Table 4. Results of Pearson correlation between
student data total counts and reference data total
counts (HS = High School; ES = Elementary School).
All classes in analysis examined the same sample of
fossils. R-values are presented; an asterisk indicates a
statistically significant correlation (* significant at p
= 0.05; ** significant at p = 0.01; *** significant at p =
<0.001; **** significant at p = <0.0001).
CORRELATION TESTS WITH REFERENCE
DATA
While student data appears to show similar trends in
taxonomic rank order to that generated by researchers
(Figure 4), how strong is this agreement? To test this, we
calculated Spearman rank order correlations between
classroom data and reference data that PRI staff collected
on the same sample. For this test, 4 of the 5 classes show a
statistically significant correlation between student rank
order data and reference rank order data, though one of
these comparisons is significant only at the p = 0.05 level,
and some comparisons show a stronger correlation than
others (Table 3). Data was then normalized through a log
transform, thus allowing us to apply a Pearson
correlation to test for the agreement between student
total counts and reference data total counts (i.e., exact
abundance for each taxon). Test results document a
significant correlation between all classes and reference
data (Table 4). These two correlation tests suggest that
despite identification errors, student data shows
agreement with reference data, and therefore may be
usable in describing overall patterns of taxonomic rank
order and abundance. Here we must add the caveat that
this data is most robust for relatively common and
abundant taxa.
MODIFICATION TO THE DEVONIAN SEAS
SSP
Formative assessment of student data accuracy has been
used to modify the research focus in the Devonian Seas
SSP. Capitalizing on student ability to document
common and abundant fossil genera, the project now
examines low oxygen marine assemblages characterized
by low taxonomic diversity and high dominance (i.e., 3 to
6 common taxa in great abundance). This modification
has positive implications for student educational
experiences in the SSP. Examining samples with
relatively few taxa gives students the opportunity to
become ‘experts’ in a brief amount of time, potentially
resulting in improved data quality. By making data
collection simpler, students also will have more time to
delve deeper into the bigger questions arising from
analysis. In contrast to pilot tests that employed curtailed
fossil assemblages gathered from several localities, this
new research focus requires bulk stratigraphic samples
of fossiliferous shale. Ongoing assessments of data
quality will allow us to identify new sources of bias and
error resulting from use of these samples; for example,
does data accuracy decrease when fossils are preserved
as molds and impressions?
Educational materials (i.e., data forms, identification
key, and research instructions) have also been modified
with input from pilot test classrooms. These
modifications have included the addition of a “Not
Found on the Identification Key” category on the student
data form. This allows us to assess student ability to
identify taxa as ‘different’ from those detailed on their
identification sheets, while emphasizing educationally
that students, through their research involvement, may
discover something new or unexpected.
Pilot testing necessitated classroom observation by
project staff and thus fairly limited time within a single
class period for student data collection and analysis. The
format of participation has since been modified to allow
classes the opportunity to spend additional time on their
research. Participation now involves an introductory
classroom visit by a PRI paleontologist after which
research materials (i.e., instructions, data forms, ident-
ification sheets, and a fossil sample) are left in the
classroom. This structure of involvement provides
participants with greater flexibility, as research can now
be conducted over durations ranging from a single lab
period to a month or more. After classroom research is
completed, data forms and fossil samples are returned to
PRI. An evaluation of student and teacher experiences
and learning outcomes within this new format is
currently being conducted by Seavoss Associates of
Ithaca, New York.
DISCUSSION
Pilot testing in the formative stages of the Devonian Seas
SSP has allowed us to evaluate the accuracy of which
students are capable given little prior experience and
training. Assessments of data accuracy have allowed us
to flag ‘problem’ taxa that students frequently
misidentify (e.g., Tropidoleptus). Pilot test results, while
variable, indicate that true overall assemblage patterns,
such as taxonomic rank order, may be discernible from
student data when problematic taxa (i.e., rare or high
error taxa) are factored out of analyses. While exact
abundance of taxa differ between student and reference
data, rank order correlation tests show strong agreement,
suggesting that student data are sufficiently accurate to
document paleoecological patterns such as diversity and
relative abundance. Project modifications that now focus
student research on low oxygen assemblages containing
relatively few taxa may increase data quality but also
serve as a reminder that student data in theDevonian Seas
SSP track only common and abundant taxa. Data for such
taxa does provide researchers with an important picture
of paleoecological change in the Middle Devonian
Appalachian basin. Participation of large numbers of
classes will also allow a far greater number of
stratigraphic bulk samples to be studied than would be
possible by an individual researcher.
Collections-based SSPs are ideal for the type of
approach we have outlined here, since direct
comparisons between reference data and student data
can be made. Collections-based SSPs also permit repeat
analyses of the same sample, allowing one to cross check
results from different classrooms and calculate a
multi-class average for a sample; averaged counts may
be more robust than counts contributed by an individual
classroom (Lawless et al., 1998). In addition, collections-
based research allows for later validation of outliers in
student data, thus eliminating the need to discard all
apparently anomalous student results. This contrasts
with field-based observations of dynamic variables such
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as counts of living animals and stream flow, for which
direct assessment of data accuracy may be more difficult.
It is worth noting that, while issues of data accuracy
seem paramount in research partnerships that involve
students and the general public, these concerns about
accuracy and bias also arise within data collected by
professional paleontologists and geoscientists (e.g.,
Adrain & Westrop, 2000). Robust statistical tools
designed to delineate patterns in artificially noisy data
can by usefully employed with data collected by
non-specialists.
CONCLUSION
Student-scientist partnerships may empower students to
see themselves as scientists. One 5
th
grader noted, after
participating in the Devonian Seas SSP, “the coolest part
of the exercise was that we were the scientists uncovering
evidence that we used to classify the fossils.” Students
feel entrusted to do high-quality meaningful work as
collaborators in the SSP, and in their small research
groups often discuss issues of accuracy while identifying
fossil specimens. Data quality assessment to help insure
that data is scientifically usable is essential in
encouraging the involvement of the scientific
community in SSPs. Assessing the accuracy of
student-generated data is integral both to the success of a
project’s scientific goals and to the educational
effectiveness of student-scientist partnerships. Through
data quality assessment we may begin to insure that
student data is used in authentic research and that
student participants are truly scientific partners.
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